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A GENERAL, FROBLEM-SOLVING FROGRAM (GFSF), CONSISTING OF
16 CREATIVE FROBLEMS FOR THE FIFTH ANC SIXTH GRACE LEVELS
FRESENTeD IN A SELF-INSTRUCTIONAL LINEAR FORMAT, WAS
DEVELOFED AS A FROTOTYFE OF INSTRUCTIONAL LINEAR MATERIALS ON
CREATIVE FROBLEM SOLVING. THROUGHOUV THE SERIES OF LESSONS, A
STORY LINE IS MAINTAINED TO GIVE THE REACER A SET OF
IDENTIFICATION MODELS. IT GRADUALLY INTROCUCES HIM TO THE
FROCESS OF BECOMING A MORE EFFECTIVE THINKER. IN SEVERAL
STUDIES, 267 FIFTH ANDC SIXTH GRACE STUCENTS WERE GIVEN THE
GFSF WHILE 214 FIFTH GRADERS SERVED AS CONTROLS. ALL STUCENTS
WERE FRETESTED ANC RECEIVED MOCIFIEC TRADITIONAL FROBLEM
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EXFANSION OF THE GFSF ANC THE CEVELOFMENT OF NEW UNITS ON
UNDERSTANDING AND CREATIVE INNOVATION. RESEARCH IS ALSO BEING
DIRECTED TOWARD ADAFTING GFSF FOR COMFUTER FRESENTATION. THIS
FAFER IS TO BE INCLUCED IN N.J. KLAUEMEIER (EC.). '
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the last docads has cosn 2 sharp increass im ths voluse of research
on crestivity and crestive thinking with e major focus on isolating the
basic processss of creative thought (iednick, 1962; Mendelsochn &
Chiswold, 1964) m on identifying ths unique characterisiics of crsative
persons (MawcEinnon, 1965; Bsxven, 1964; Crutchffisld, 1963). Daspite such
sopracedentad futerast in crestivity, uatil quite recently thérs has been
relatively little ressarch on the general problem of nurturing and pro-
moting creative chinking, especially f{u the classrcom sstting. However,
dus partly to incraased public awsroness of the need ¢o busband our in-
¢callectusl recources, this important topic §s begiunming to veceive the
attention and rossarch support it dassrvaa.

The puzrposs of this papsr is to dascribe pert of the xesearch pro-
grom at Borkaley for daveloping curriculum programs simed st prowotfug
the gemsrsl level of crestive thinking asong slementary school childran
and to cousidar msoms of ths pedagogical implications of such ressarch,
especially regarding the value, feasibiiity and justificazion of tsach-
ing for creative functioniug. For a survay of other current vessarch
in this srea zepresenting differing theovstical mmd mathodological ap~
proschas, ses Mysrs and Toxrance (1964}, Osturn (1953), Parnas (1965),
Suchman (1961), Upton and Sampsom (1961).
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Covington 2

By way of introduction, it should bs noted that wost of the curzent
attempts to develop such tesching materials, including that of the
Berksley group, share two fuadamental assusptions: (1) that a}l
childvan, regardless of age or initisi {utsllectual level, fall far
short of vealising their potential for crestive thought, and (2) that
thass fedividuals can be taught to maks fuller and mors approyriate use
of their capacities Ly msans of systematic sxd direct trsfaing of certain
cognitive skills.

As Zor a definition of a creativa child (fn a raal sense the ulti-
mate criterion by which the succass of a teaching program must be
judged) , it L= generally agreed that ho is fatellactualiy curious and
sugloratory, taking an active part in wanipulating and reconstructing
hile enviownment. To paraplirass & nusber of current definitions:

The creaiive child prafers to explore the unknown, vather tham

to conssive the alrealy known; he prefers explaining facts in

T e e 1y Sheeses o

and raisis questisms, rather than befng content with things as

they ave.

With zhese prelimimsry comments setting the stage,we turn naxt to
wore pointed chssrvations nbout the nature of craative thinking and how
best to foster it--obsorvaiions which to a largs degrse have detexmined
the spacific form and charicter of the research of the Berkalsy group.
As a firet stup, ve will fdeatify snd discuss ssvoral widaly-hald afs-

conceptions about creative functioning and ite facilitation.

Bisconceptiony Concerning the Haturs of Creative Ihjnkiny
Perhape the most commonly held belief comcerning croative funciicae
ing is that the child will becoms creative of his ewn accorde«by drawing
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o some heretofora latent potential--if only e can be placed in a
stinulating yet permiesive and nurtiring envivonment. The srronscusness
of this view 1s dus wot so much to & misreading of the nature of man as
it is to an oversimplification of the msans by which hiz latent capaci-
ties are to be realiszsd., Mors spacificslly, an environment which 1is at
once permissive and stismlating undoubtedly plays an importsat role in
estadblishing tha conditions necassary for creative cutput, but this is
only paxt of the story. In ordsr to take full advantage of an unre-
strictive atwosphare, the child wuat first coas to understand what con-
stitutes creative i{dses fn the gi:en situstior and how he can achisva
such tdeas for himsslf. Xn short, he must kearn how to think crsatively.
In this connaction, a growing body of cbservational aud empirical evi-
denice (Bacmer, 1961: Nole, 1954; Feel, 1960; Uor:m;, 1965) indicates
that most school children are inadequatsly prepared for creative think-
ing. Corroborative data gathered by the Berkeley group at the f£ifth-
grade and sizth-grade lavel revsals a conspicuous inability among
studsuts to think of sny idass, wmuch less clsvar or novel onas. More-
over, there is little umhrptmd!.m of the naturs of originaligy and
virtuslly no senss of planfulness which i= necessary for prolonged
sffective work on & cysative task, MNot surprisingly then, one finde
that thwe responses of most children £o challenging tasks, evin in &
permissive envivowssnt, ars by and large pedestrian and genarally
lacking {n crsative wurxic.

In oxder to think creatively ths chfild wust have at his disposal
a vepaxtoire of creative thinking skills. 7o name a few: the ability
to xrecogniso gaps in existing ivformation; a facility at formulating
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relsvant questions, asd 2 sexaitivity ¢o the demands of the task so ome
can adequately judgs the suitability of proposed ideas. The epitomy of
crsative thought is & saazs of “Itsciplined abandormsut.” An array of
coguitive skills such as thoss Juet wemtioned constitutes the “disci-
pline® componemt which must be present in concert with an accepting
nurturing envirormant before the child cap take full advantags of such
fresdom and “abandon® himrelf to the task at hand, Thus, seen in this
pexspective, the job of fostaring creative thinking {s & wore compli-
cated undertaking than suspectsd by masy. Xt 18 zors thsa merely pro-
viding a paruiseiva atmosphers for tha relesss of crmative potential;
ic 1s more 1ike tesching thu child how to make use of his fresdom to
create.

If ore must ghech childron to think creatively, then what kinds
of pelagogical strategies wuld scam most aypropriate? There ars no
doudt a number of raascnablse -nmal to this question. For example,
one approach--ths traditional onse~is to teach in such a manner that
the child will coms to act craatively in a sumber of different subject-
matter disciplings. Another contrasting, vet complemsntary possibility
1s £o teach for a number of cognitivs skills fundamsntal to all creative
thinking and them show the student how such gensralized skills can be
epplind in spacific subject-matter areas. This latter atrategy carriss
with it che implication of developimg curriculum materials whoss
subjsct-matter 4s the creative thought process itself. As we shall
see gresently, it is this approach which $o0 being exploxad by the
Bexksley grouy. :
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Although there ie comsiderable latitude with raspect to ths
variety of ressomable agproaches for proooting craative cbtnktng in
the classroom, thers ars limits. Some limits can be gstablished Dased
on our growing knowledge of the dynemics of the creative procass. Yor
axmple, it has been well established that crestivs thinking is laxgely
dspondeat on cogaitive operations and dispositions of a nom-logical
charact r. Yot despite this, the notion oo well a_ zhe practice pere
sists of tsaching for logic and for critical thivking a¢ waans for
promoing crastive fumctioning. As wa chall see shortly, creativa
thinking, winthe: it be in science or in the husenities, fuvolves a
8ood dasl more than vationsl and critical analysis, and to teach only
for thwse functions to the axclusion of sore imzpinal, spaculative
processes is to fall short of fosteriug creative thought.

Xt has been further argued that teaching for sclentific mothods
of thinking will ssteblish & respact for the lauiulness and the sim-
plicity of net- 2 itself. Although the child way indead infer fxom
such awercises that nature is oxderly and lawful, such an understanding
wey curiously escugh act to fetter creative thought. Mors specifically,
82 currimtly tewght, slemsotary rchool mcleace, the hussnities snd the
social sciences as well, do mot alweys reflect che vay scientific in-
vestigation sod crsative schelarshiy sctusily happea. Creative con-
tributions to any field of kmowledge ars msdc by wrestling with
Mmbiguous conflicting facts and data with tus overall aim of bringing
conceptusl order out of chaos. NHowewvsr, 43 represonted in meny current
taxthooks, the drams of the pursuit of suek ovder snd understanding ie
zopleced by ax cversiwplified, tailoved and predigasted view of a
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discipline, smphasizing wvhat s alraady known and strassing tho all-
SOCONPASSSNG OXPLARALOXY pmm of pressntly accepzed thoories ox laws.
goch & sfsple, clear-cut presentation which sooths over complaxity
and controversy is designed primerily to meke for wore efficient leara-
ing snd reteution, rather than to focus on the problea of how ti2 child
h'usolt cac: leara to manipulate & given sat of facts, to draw his owm
conclusious, or indesd to discover vy facts, vhich is after all, o
of the primary funckioss of the creative frnovator. Thers is little
question that such cewtbook presentations will make for the mont rapid,
untroubled assimilation and mastery of the materisl, but it should not
be assumed that the approach which makes for the most efficient leazn-
ing will also be Doet effective in foatering creative and productive
thinking.

Horeover, in the way most subject-matter has bemn traditionally

. . taught, the student is yarely aliowed to practice on problexs which
require inmovative scdes of thought for their solution. Conssquently
ke fiss N0 Airect opportunity to isarn vhat constigutes creative ways
to manipulate datu, vor to develop an intuitive sense for designing
research or to ask questions wvhich favor ssxsndipity and maximize the
chanca for new fusights. In short, the child does ot acquire the cog-
nitive skills which would be wost helpful in preparing him for future
productivity.

A spscific case in point 11lustrating the lack of esphasis on
thinking creativaly about facts and information is the set of so-called
watscussion quastions” found at the ond of many textbook chapters. As
comsmonly used, thase quastions are not particularly helpful in promoting




Coviugton 7

creative patterrc of thought. Often the student 1s smersly asked 2o
think about thess quastions with littls or ro subssquent follou-up
discussion of t%e adequacy of his snswers. With minimal dialogue be-
twesn the student and the teaching authority, the child rarely gets
any syatematic fesdback as to what counts as merely an adsquate answer
as opposed to an ingenious, novel one. Even in thoss cases whera the
teacher finds time to comment on the quality of the pupil's essays,
the feedback is inevitably delaysd, thus reducing the sffuctiveness of
the exarciss. Because the child typically operates from question to
qusstion in vhat is essentially a "cognitive vacuus” with little op-
portunity to profit from his past efforts, he is unable to develop any
internal standards of c(xcsllence against which ha can evaluate subse-
quent ideas. In effect this means he is unable to wodify his effores
in the divsction of wora crsative and imaginative output.

Aunothor featurs of such discussion questions-~their placeswnt at
tha end of ths chapter--strengthens tha impression that these axexcises
are simply an appendage, sdded to the text as an afterthought rather
then forming a central part of the learning experience itzelf. More-
over, their placemsent occurs at the psychologically Aivappropriate
momeut for stimulating productive idess. By ths end of the chapter
much of the intellsctual tension and drama built up as purt of the
content prasentation will have dissipated, making Lt difficult to en~
gage further the child's interest. In contrast, the placecent of dis-
cussion questions should be coordinated with the presantation of tha
content ituelf, capitalising on the student's iwmediate curiosity and
womentarily aroused interest.
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Recognixing some of these pedagogical deficiencies, what can be
racoemended with ragard to a curriculum for creative thought? Zhe
first recommendation ie that such a curriculum feature repsated oppor-
cunities for the child to practice wrestling with complax challenging
tasks of tha kind that might, in & more complex form, engage the
efforts of creativa adults. Of course, such problsms (which we shall
call “creative-tasks-in-miniature") must be scaled down and simplified
in many respscts-~in particular, reduzing their deperndence on techeical
or specific knowledge. Neverthelass, sven with varicus modifications
of this typs such tasks could still retain the basic eleasnts of any
{ntellsctually creative undertaking. A second racosmendation is that
certain broad guides and strategies for creative thinking bs introduced
as the child works on thess taske. Such guides would act zs points of
reference axround which the chi’d could organize his work and would 1o~
part an atmosphere of planfulness to the process of problen sojution,

Mext, vhat can be said wors spacifically about the nature of
thess “creative-tesks-in-ministura®--their particular content--and the
composition of the accoupanying rulas and strategies for productive
thought? It is sobaring to realize that the creative ianovators of ths
yssy 2000 (only 33 ycm honce) ars to be found in the eleomatitary
schools of today. As these individuale stand on ths threshold of the
21s¢ century they will be confronted by scientific revelations amd
social issuss literally undresmt of today as well as a large sharc of
old problems left unresolved by previcus genexations. To meet thsee

challengss the innovator of tomorrow sust create vaw social systems,
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new sclentific tschaiques, tcols and thsorstical structures. To ac-
complish this ke cannot rely on prasantly fashionadie views &3 to what
constitutes frul:ful schelarship or good sclentific mathod, mor can we
agford to instill in him a blind devotion to currently fertile theoriss,
eince much of this theoretical apparatus is already approaching obso-
lescence. Here then is & coupelling argument for the nscassity of
teaching broad strategies for creative thought and for encouraging
cogaitive fiexibility and intallectual curiosity, rather than ssroly
teaching for what wa presently take to be true or useful.

hat kinds of tasks could children practice on now to prepars them
for their rolas as the iunovators of the futurs? 7wo kinds are sug-
gasted: the hypothatical problem and the snduring problem. The
former type minimizes roliance on present facte snd theories in obtain~
ing a solution, while the latter typs focusas on the deathless ispu:
of human affairs which are certain to be the subject of creative xe-
interpretation and re-svalustion i{n any futur& age.

Typically in the case of the hvpothetical problem certain arti-
ficial conditions sre postulatsd which do not corxaspond to present
realities and the todividual is called on to operate within these in-
ternally consistent but areificial systems. UOne problem of this type,
which 1tsslf has becows popular as 2 measure of creativity, is the
conssquence test: givan certain conditions, such as a world in vhich
time runs backwards, what are sll the conssquances? Such problems
demand cognitive flaxibilicy, {msaginution and the ability to adopt as
temporarily xeal a set of foraign and unfaniliay sssumptions.
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At nnrhloj we ars nov draving up plams for an sxparimemtal | ‘tesch-
ing apparatus vhich atmlit&a & visit to a uxm@ ‘planct. The student
is put in chergs .bf the firet exploratory oapsdiﬂom Bis job, a |
highly creative and demanding one, 1s o coma to understand and to ex-
plain the welter of strange ovents vhich ke will encounter in thie
au.n, unfaniliar world vhere the usual physical, blological and aoccial
laws are suspended or greatly md!.ﬂed. Rora ths child 1s u.toraliy
confronted with e hypothetical vorld which, although it is ordered and
im:cmlly corcistent, operates in ways that run coutnter to hia previous
exparienca. He must suspend his precent mnctanctu about ths worid
as he knows it long cnough to create new explanations for strange and |
porplexing phenomens. Thus by permitting the child to deal with hypo-
thetical tasks which call for the creation of new systems of ideas,
indapandent of presant facts and assumptions, he can hedge against the
tims vhen these facts will outliva their usefulress aund will no longer
serve as a basis for productive thought. |

Gravting the largely unknown course of future events, thers are
on the other hand certain enduring probleme of man and society which
are constantly reasserting thamselves and no doubt will angage the
attention of future crsative thivkers. The young student of today can
best be prepared to cope with such issuss in adulthood by baing pra-
sented now with repeated opportunities to des) vwith enduriug themes and
quandviaes: to search for uew implications and to re~phrace them in
contemporary terms. MNany of the most ouitable Ceaching sxamplas ars
found in literature, such a2 tha Greek myzh of Sisyphus, dealing with
wan's uluctinct o accept his fate; the tragedy of Frenkenstein,
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reflecting the consequencds of man’s ago-old dream of creating a more
perfect being in his own fmage; or the aythical. !carun, parsonifyiag
man's unflagging real to explore nature yogurdless of the COnSeGUENCes.,
of course, it is undsretocd that such issuss cast in the form of tsach-
ing exanples would have to be greatly simplified and made appropriate
to a child's level of undsratanding. Notice, however, that such modi-
fications are mada sasier by the fact that the tradttiongl vehicles
for the dramatigetior: of thase issuas are themselves reasonably con-
stant--ths novel, the play and the poen~-providing slready familiar
oedia through which children can @xprass ¢ghair ideas. In this con- |
nection, we shall preseutly describs a norsative-task-in-miniature® in
which the student creates a play dealing with yet another timeless and
recurring theme--the plight of the wrongfully accused.

Finally, vhat are the sources on which ond can drav in formulating
a set of broad cognitive skills and gtrategies which could be taught
now to prepars children for future productivity? Information concern-
ing such generalized cognitive etrategies can ba gleansd not only from
laboratory ressarch dsaling with complex problem solving and thinking
but from anscdotzl and life-history accounts of highly creative indi-
viduals as well. In ths first instance theze is a steadily accumulating
body of knowledge from the psychological laboratory concerning the kinds
of factors, both facilitative and inhibitory, which influence the course
and quality of groductive thought. Ons widely documented example is the
deletsriove affect of rigid mantal set on sffective problem sclving
(Luchins, 1942). Ware, because ths individual initislly fermmulates or
perceives & task in a nirrow and {nherently biasing way, he is |
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effectively acaled off from attaining a solution. A nunbar of appro-
priate thinking strategies incorporating tﬁue and othezr :_euarch find~
ings can be formulated. For aample, with reference to the present
exsmple of mental set, the gcudent can be taught to viev & problea
broadly, to re-parase questions in nsw vays, sad to resist jumpling to
prematurs conclusions.

The other source of cognitive strategies comes from anecdotal
dancriptions of creative individuais at work (Ghiselin, 1952; Koestler,
1964). A nmber of ivsights into the fundamental nature of creative
tﬁouaht have grown out of such observations, as well as the discovery
of inportant phsnomana associated with creativity, such as incubation
and intuition. As an exasple, the famous and widely cited sslf-reports
of Poincarf, the FPrench methematician, have served to focus atteution
on the conceptually fertile notion of creativity as basically a process
of recombining iGszas in new and novel patterns. And of most relsvance
to our ismedtate concern, such observations kave led to the elucidation
of & nusber of specific problem-solving stratagies, among then the
techniqus of identifying the essential elements of a problem situation
and deliberataly juxtaposing them in various ways (Campbell, 1960). |

By cowbining the exparimental laboratory approach and its virtues
of espirical validation with the rich ond broadly inclusive self-
Teports of the highly crsative thinker, ons can formulate a set of
rules and strategies vwhich sre pervasive snough tc zpply to a varisty
of crestive tasks, but yet simple enough to be readily underatood by
elemantary school childres.
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Summary

In svmmary of the first section of this paper 4t has besen argued
that befove the student can take full advantags of a permissive stimue
lating atwosphsre he must be taught how to think creatively. 1In develop-
iog a tesching program for creative thought ths single most important
pedagogical issue is the long-teram social and personal usefulness of
what {9 taught. It has beaen suggested that ons reasonable teaching
strategy, in light of this consideraticn, is to strengthen those cog-
nitive skills basic to 2all creative thought in ths context of complex
yet meaniagful problame which raflect the principal steps in the
creative act. Thess observations, taken as a vhole, have formed the
broad guide-lines for the resesrch carried cut by ths Berkelsy group

ovar the past saveral ysars.
The Prasant Research

Ae a first step it was decided to develop s set of prototyps in-
structicnal materisls dealing with only ons aspect of productive
thought~«crsative problem solving. If the particulsr teaching ap-
proach showed promise, thon other programs would be designed, focusing
on yet other domainas of creativa thought such as creative iunovation
and creative sapression.

Aftex saveral years of intensive effort, involving nusarous pilot
tryouts, successive vevisions, and several full-scale expsrimental

studies, ths Canaral Problem Solving Program was developad (Coviagton,
Czutchfield, & Davies, 1966). The Ganaral Problem Sclving Progrem

(CPSP) consists of a ssxies of 16 “crastive-problexs-in-miniaturs®
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designsd for the gifth-grade awd sixth-grade isvel. Thess problem
sepisodes act as a wehicle by which the student practices a number of
brosd rules and strategies concerned with various facets of effective
problem solving, guch as stating the problem 1n an opan and unbiased
fashion, xefermulacing the problem in terms of fanilier metaphors ad
sanaiogies, or dsveloping & systexatic plan for genaracing ideas.

Rach lesson presonts a mysterious sccurrénce or unexplicable
pappening vbich the atudent tries to axpletn, such 2 the pusaling’
behavior of a group of aquansuts during & desp sea dive. This goansral
thems-~the mysterious QCCUrrence~-was chosen bacauss it 'mcmunn in
a natural and uncontrived manner many of the fundamantal aspscts of
ths problesa-solving process. In addition, such a theme is neutral with
respact to orthodox curriculua matorials. This makes for a broader
transfer of what is taught than night otherwise ds the case 1f the
principles and comcepts had been assoclated primarily with a epecific
content area. Finzily, chiidxen exhibit a kesn interest in working on
problem situations featuring a mystary-detection thess.

Bach lesson is presanted in booklet form and 1s cast fn a solf-
instructional linsar format. (For a theorotical discussion of the
potential uses of programmed fnstruction for fostering higher-oxder
thought processes, see Crutchfield & Covington, 1965.) Briefly, the
child works through tlv. lesson in a at:cp«by»agep saquence by himself
and at his own pace. As the problom uﬁtuld;l pasa-by- , with the
advent of new facts and clues, the atudent is callad on o reformulate
the problem in his own words, to 116t questions he considers crt.xctagl
to the solution or to devise a plen cf action which he intends to
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gollow. The studeat vecoives immediste guidance in his efiorts on
successive pages of the booklez. This guidance typically takes the
form of pressuting a xangze of ldeaw, questions or coursss of action
vhich the student might have theught of {n the given cituation. m
the exphasis is on encouraging appropriate diversity iu the student’s
thoughts by showlng him within vide limits whot constitutes valuable
4daas, crucial questions and fruitful ways to foxmulates problems.

The GFSP is also designed to promote deusficisl attitudes toward
productive thinking. Ons of ths besic stratugies is to increess ths
child's exparience in coping successfully with thought problems. Rach
problem episcds is sequenced so chat o3 tha studeat works through the
booklet be is exposed progressively to mors cluds and hinte. Thus,
each child, tndspendent of hiis fuitial capscities or personal ressrva-
tions about thinking, will at some point come to discover the solution
for hisself. In additien there is a systematic attowpt to foster, by
maans of sppropriate teaching exasplss, & number of attitudes which
favr effactive problem solving, such as open-mindadnsss, persistence
and suspension of prematura judgment.

A story-1ins is maintained throughout the GPSP to supply & sinoe
of coptivuity, and psrhaps most importantl~, to providé the reader with

a sst of ideatification wodals. The story concerns two school children,

Jim and Lila (brozher avd sfster) whoss extra-curricular pestive is the
exploration of mysterious situations which axice in and axound their
howe town. Jim aud iila are assistad--and wiwee the occasion demands,
assiduously directed step-hy~step--through these adventures by their
uncle. The uncle fn addition to being & high sclicol sciencs gceacher
also "moonlights™ as a datective,

i T
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The 1deatification-nodel technique is fatended to introduce the
veader gradusily to the difficult and often frustrating process of
becoming & wore effective thinker. For axsmple, the roles of Jim and
kila reflect the vicissitudes associated with all complex prodlem
solving~=the long discouraging pericds of intonse effort with little
apparant progress, the ingvitable satbaclks, and finally, the intellec-
tuel elation of discovering a solution. Through Jim and Lila the
resader cen experience all this vicariously without being plonged im-
mediately futo tha sitvation. After the fivst fev lassons, howevar,
the reader s gradually drawn into the various problemn-solving activi-
ties by being requested to think of and to record his cwn ideas in
concert with ths efforts of Jim and Lila--first the student generating
his om ideas or quastions, then Jim and Lila responding with theirs.
The feedback exssples provided for the readsr ars pressnted as Jim's
and Lila's fdeass.

Against this backdrop of transitory day~to~day successes and
fatlures, & long~rangs change takes place in Jim and Lila. They are
depicted as overcoming initisl handicaps of raticence, apathy snd
negativism toward thisking until uvitixately, but not without an occa-
sfonal setback, they hecoma xessonably comfortable with their own
thought procasses, much wors enthusiastic sbout tackiing problem
situations, and wors confident in their own abilitfes to cope with them.
It 4s hoped that this subtle but perceptibla change fn Jim and Lila will
fostex in the reader 3 sense 6f his own progrossive improvement. At
the sama tise it is intsnded that as many zeaders as gyossidble will
finally come £o suzpass Jim and Lila 1u prodlem-solving proficiency
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and will outgrow suy sarlisr dependouce on them a8 a source of idess
aod inspivation.

The inclusion of the wcls provides Jim and Lila, and presumably
the zeader as well, with a benovolent suthority figure and confidant
who not oaly nurtures and ancourages tha nascant attempts of thess
tyro-thinkers but wio also showa them how to think for themeclves by
means of appropriats rules and strategiss. Additicaslly, the uacle
stands &2 a valued model perzontfying an enthusfasm for intellectual
sxploration,

Ract lassor is pressnted in an illustrated format. Such a
dominantly visuel pressntation tot only imcresses the studsat®s interest
in the materials, but ankes it sasior for him to follow the necessarily
complicated dialogue and thoupht ssquences of the story characters.

The lsssons contain sa average of 40 pages and are designed to b pre~
ssated at & rate of one lssson pex day. The sverage tiwme taken o
complete a lessom 1vr appromimately 33 wicutes.

Several ssparate studieas (summorized in Covington & Crutchfield,
1965) have bsan carried cut using verious preliminary editions of the
GPSP which £o datc have fnvolved & total of soms 481 fifth-grads and
sinth-grade schosl childran from the fan Francisco Bay Area, of whom
267 ware givan the craining matsrislo and the zemaining 214 wers used
&8 sontrole. The basic design of thass studies 15 essentially the
sava. All studsats are fivst adninistered an extansive pretest battery
(eix hours in length in the latest study) which constste of a nuaher
of teste of creativo khinking (Zovrance, 1963), tests of problem-
solving abllity (Covington, 1966c), inventories desigued to msasure
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the child®s attitudes towsrd problem colving and thisking (Covingtom,
19664), end various teste of school achisvemint and scholastic sbility,
Thase data are used a8 & basis for the fnitial matching of the class-
rooms. Tndividual classrooms are matched in paira; one classroom £xom
the pair is then assigned at vandom to ths instructed condition sud
the other to a control condition. 1In each of the various studies to
date, the {nstrusted groups have alvays betn administered the GPSP.

In oontrast, & m: of different control conditions have besn used to
test various hypothesss shout the naturs of the training effect. The
typical cass, howsvar, and ths one on which the pressnt analysis 1o
bassd, calls for the alministration of a similar but shorter sst of
self-imatructionsl materisle whose contsnt is unrelated to problem
solving. The purposa of the contral program is ¢o insure a ssnse of
tuvolvenent and participation on the part of the ccnml children and
2o make certaim that they ars well acqusinted with the eslf-instructional
format. Wollowing the training period all classas are mmum a
posttest battary, which includes & repeat of the attitude inventories
ard the tasts of problem-solving ability along with paraliel forme of
the tests of creative thinking.

Several sxsaples will suffice to flluctrate the gensral types of
tasts included in ths pretost awd posttest batterigs--their content,
style, and degres of simtlazity to the training matarial. Ouos type re-
flects the sore trailitioval tests of prodlea solving. In these in-
stances, because of a large nucber of restrictions placed on the task,
there is only a limited sat of answers or principal solutions vhich
will satisfy the problem in its emtirity. Here an sophasis Lo placed
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both on convergent and divergent thinking. The studemt fs called on
to diverge in his search for appropriata ideas--opsning up & hoat of
possibilities--but at the ssxe tive to gonvarge, focusing on the Am
most suitable idsas, A pepressutative exawple fe the X-ray problem
(a modification of the clussic problem used by Rarl Duncker, 1945).
The ciiid ls requirsd to invent & ssthod to kill a tumor desp inside a
body by using an X-ray but without harming the surrcunding healthy
tissuve. The primary constraint is that if the X~ray is too stxing it
will k111 both the heaithy ticsus and the tumor. If, on the othsr hand,
tha X-ray is made too wesk, it will not harm the good tissum, but
oeither will 1t kill the tuwor. Incidently, this problem ia additiom
to possassing a high degras of curriculum relsvance is quite unlike
anything encountszed iu the training lessons in terms of content ox
thene.

The other main typs of problea included in the criterfon batteries
{s the Minnesots Teats of Creative Thinking (Torrance, 1965). Such
problens aru quite open-suded with few constraints. Thir aliows for a
nunber of solution-ideas, no one of which can ba judged as the most
suitable. Ous exasgle featuring a product-improvesent thess raquires
the child to thiuk of all ths ingsnious clever ways he can o wake &
toy dog wors fun to play with.

As to the results: in geunsral, the outcomss of the various
studies employing the GESP have besn highly consistent. Tha pacformance
of the Instructed children is markedly superfior €o that of the control
children both on the tests of problem-solving ability and on the tests
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of creative thivking. (For a dstailed repoxt of £indings as well as a
discussion of scoring procedures, ses Covington, 19656¢.) |

In oxder to gsin & clasrer pictura of the m-all aagnitude of
this training offect, consider ssveral performance indices such as
total ideas generated, total quality of ideas, mean quality per idea
and the incident of principal solutions. Composite scoxes for each of
thess indices ars computed for svery student by aumming over his per-
formance oa a nuaber of prodlem-solviug tests in the posttest battsry,
including the X-ray problem. In the same wanner & similar est of com-
posite scores are obtained for the tests of creative thinking. On
cowparing the mean values for the instructed and control groups on any
of these composite indices it is found that the instructed groups are
invarisbly superior. In most casss the magnituds of thase differences
1s absolutely large and beyond wmarg statistical siguificance. This is
1llustrated by the fest that whea coxparing fraquency distributions
for aach composite index, the 50th parcentile of the iustructed groupa
typically falls arvound the 80th percentile for the control groups.

Anothsr way to gauge the degree of educational significance of a
txaining sffect is to compars the level of performance of instructed
and control children of differing IQ levela. In this connsction it
has been found (Coviugton, 1965; Covington, L966b) that the ssan per-
for=snce of instructed children with IQ's below 99 (wean IQ = 91) is
on a par with the wean performence of control children whose 1Q's £all
between 100 and 115 (wsan IQ = 107). This indicates that the adnminis-
txarion of the GPSP makes for a substantial boost im the performance of
low 1Q children over a wids variety of test problems, many of which are

curriculum relsvant,
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Yo determios how long thasa training affects parsist, a follow-up
test battery was giver Zive wonths after the sdministration of the
posttest in two different studies. Thess follow-ups included approxi-
wately 80% of the fifth-grade children from ths original ssmplas who by
this time were in sixth-grade classrooms with nsw teachers. Wheraver
possible every yrecaution was tekee to ineure that the students did
not recognise the tests as a part of the earlier work. ¥or sxawple,
the children recorded their fdous on regular school goyer, rather than
in a standard booklet of the kind used in the original study. All the
tests wers sdoinistered by the teacher herself, and whansver possible
were introduced as part of the regular classroom work.

In the case of tests of probleu-solving abiiity, the instructed
children continusd to surpass theix control counterperts cn the various
performance indices, and although the margin of differences had di~
pinished somevhat as compared to the magnitude of effects found at the
tims of the original posttest, the difforences wers nevertheless found
to be statistically significant. The picturs is mot as consistent for
the tests of creative thiunking. 1In one sample with = total of 180
children, the instructed group was superior to the control group,
vheress in another slightly larger sawple thess differsnces washed out.
It appsars that afier a five-nonth interval the training effacts are
at best marginal in ths case of the creative thinking tests. This {s
not surprisivg vhen it is realized that aw a group thess tests repre-
sent a type of problem not directly trained for in the GPSP. Conse-
quantly they wonld be more likely to reflact a greater diminetion 4in
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training effect than would the tests 'oﬁ problem-solving ability iahi.ch
are wore directly amenable 2o tha kinds of acraeogics taught for

originally.
Lsz2uee of Valuo and Justification

One of the most fundamental questions raissd by the present re-
search 1s whether programs designed to promoge creative thinking are
actually needed, secn in the perspective of a child's cotal educational
caresr. No matter how benaficisl a given teaching program may be, it
is likely that untutored children (the so-called controla) will sponer
or later catch up, simply through tha normal process of iutellectual
maturation and accumulating experience. In the present data the sizable
reduction in the magnituda of the training effect five months after the
adwinistration of the GPSP supports this contention. Of course, it can
be ergued that more permanent--and in this sense more meaningfule-
changes will occur only on an accumulating bagis, and that what is
needed 13 8 program covaring a whole school ysar or even longer, cone
sisting of interlocking, coordinated curricuium units which build on
one another. It remains a moot point, without eapirical support, yet
it would seem likely that a long-range program of incraasing scops and
complexity designed to stimulate imtellectual growth would allow the
instructad child not only to maintain a performsnce superiority, but
actually to imcraace that margin as the program proceeds. While it is
true that the trained and the untrainod student alike enjoy a natural
expansion of tntaugceuel capacities, thers i3 grave doubz that the un~

tutoraed children would svar make use of thair burgeoning capabilities
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to the same extant o would children who received systematic long-term
training. And, as we have eeen, since most siementary school children
maks scant use of thair present capacities for creative thought, thers
is littie reason to believa that these czme children at a latex igu
would spontansously draw on thefr capacities to any greater degree.

A ralated point concerns the deaveiopmental cheages in attitudes
and valuas which favor the exercis2 of creative thought. Whils it is
quite clear that sheer proficiancy in various cognitive skills such as
quastion asking or idea generation i3 a function of age, :hcre' i3 as
yat no evidence that the relevant actitudes end values increase as the
child grows older. Thus, even though untutored childred may in time
overtake the trained children in terms of sheer proficiancy, they may

ba markedly deficient in the very attitudinal dispositions necessary

~ to put such skills to meaningful use. In this connaction, creativity

training can be designed to provide the student with experiences he is
unukely. to recoive anywhere alse~-the chailenge of working on & com-
plex but meaningful prdblm or the sensa of satisfaction at discovering
a solution--sxperiences which may affect the chiid's emserging set of
values and attitudes regaxding creative functioning. Such expariences,
if they occur st decisive points in the individusl's development,
espacially in childhood, may ba sufficient to bring him permanantly
past a critical threshold for actuslization of his creative potential.
As a matter of fact, we may f£ind in the lest analysis that the key to

the unlocking of crestive potential is to strengthen sets of attitudes

and valuss waich pradispose the atudant to undercaks creative si.';a-mkn in
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the first place, rather than o start by increasing his shesr cospetence

for performauce by weans of "skill training.®
Future Besearch Flans

Ressarch plans for the immediate future take two main directionms.
The first of these involves furthor davelopment and expansion of ths
GFSP. In ons instance i set of supplemantary exercises is being de-
veloped to provida additional practice on the various skills and
strategics taught im the lesaons. Thess exexcises sre primarily for
resndial purposes and can ba ussd vhen needed, depending on the rate
of progrescs of the individusl learnsr. Anothsr project concerns tha
dmlommie of a sot of "curriculum-link-uniie,” that is, lessons de-
signed to illustrate how ths student can apply the akill and stratezies
taught for in tha GPSP to his actual school work in science and the
social studies.

The other main direction of ramearch fuvolves the development of
new self-instructional teaching unito which Introduca the student to
domains of creative thinking other than problem solving. Ona obviously
important area is that of creative undarstanding. Hers, typically, one
is confronted with a series of complex svente or occurrences which in
the initial phases of invastigation often appaar to bs unrelated. The
task is ono of discovering meaningful relationships batwsen such avents
and in some instances of predicting how thess events would co-vary
under various conditions. In the case of problenm solving defined in a
wore traditional sense, the saarch is typically of a wore limited

nature~-that of discovering &« single workable soluticn-idea which
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satisfies a certain raquirement, bhut often without the necessity of
understanding why it worke. Such an pragmatic scphasis tends to make
for closure once a solution s obtaincd. On the other hand, cu;n:i.w
undexstanding not only encompasses the discovery of workable idsas,

but more often involves an ongoing procedurs of checking and ve-chacking
the validity of the proposad sslutione against an accumulating set of
facts and inforymat:ion.

Another aras of cresativa output, pschaps the one most 3mrauy
assumad whan rofersnce s made to creativity, is tﬁat of creative
innovation. Here the individual invents or creates new probleas, new
aystems of thought, or new products which did not exist previously.
One example of a prototype training unit preaently baing developed in-
volves the creation of a school play. The story-line concerns soms
malicious damage done to a barn owned by a local farmer and his un~
warranted accusation that a certain boy i3 responsible. The boy, who
is innocent, 13 able to convince his classmates of the fact, but is
unable to prove it to a degres that satiofies the farmer and the rest
of the adult community. Understandably the children react with iandigna-
tion, but at the same ticw they realize their essential helplessness
at baing unable to defend adequatsly thelr interasts im an adult world.
While some of the childron make plans to track down the real culprit,
others decide to express the group fesling of ineffectuality and
fruatration by means of a play. Parsuthetically, such a plot can be
used to {llustrate that thara are other alternatives to ths expression
of one's omotions besides direct aggression sand that intense fselings

can s3xve as a basis for the drvelopment of usoful and satisfying

o e et b ]| S o
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produces. The particular thems--the plight of the wrongfully accused--
was chosen bacauss it sounds a mots of high draxa and arouses immediate
{nterest and synpsthy in childran vho typically have a koenly developsd
sense of fair play. Morsover it reprasents--sven vhen placed in such a
simplified context--one of the enduring issues of man and society which
demands new solutions from each succanding generation.

The sams generai pedagogical devices asre used hore as in the GPSP.
The student is led to develop tha play in a step-by-step seéquencs,
while thinking of his owm idoas aud baing provided in turn with ap-
propriate fesdback and re-diraction of his afforts. In tho early
lessons the child works through sequences dsaling with the crsation of
the basic plot. Tha student is encouraged--with tha assistance of
{dantification models in ths story--to generate ideas which seixze on
the ﬁlictwc incident as a point of departure from which to explore
the more gensral implications of being wrongfully accused. This is in
contrast to the wors psdestrian and common-place approaches of simply
dramatising the boy's innocence or holding the farmer up to ridicule.
Basic to the success of this teaching sequonce is ths introduction of
sustaphorical and analogical modes of thinking. Once such concepts are
grasped by the student he is able to go far bayond a strictly literal
fnterpretation of a situation and can gensrate a virtuslly limitless
sat of implications.

After the outlines of a clever insightful plot are secured, the
atudent explores a nuuber of detalled mattors, all of which are im-
portant to the £inal product. In one lesson he creates ideas for the

most effective scenery and steging, given a limited amount of material
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to work with; in another ho is called on to craste segments of the
dfslogue. The last lesson m tho series sinclatas ths public reaction
to ths play which repraseants a £inal conﬁmtioﬁ of all the preceding
activities. Various mesbers of the sudienca including the farmer and
the parents of the accused boy resct to the play. There is genersl
racognition that it was worthwhila in its own right as well as being

kelpful in clearing up 3 community sisunderstanding.
¥inal Paradoxes and Dilemcas

fnherent in any attempt to teach for creative functioning &re a
pusber of dilexmas and paradoxes uhich give rise to both methodo~
logical and theorstical difficuities. In closing we will commsat on
one recurriug dilesma, not bacause 1¢ 1s nscessarily repressutative or
even the most fundamental, but rather bacause it indicates sowothing
of the extraordinary chalionges encountered in dsveloping teaching
materials for fostering complex cognitive processes. Bagic to ths act
of teaching is a guidance functiom. To a preater or lasser dagrse the
student’s behsvior is necessarily guided, shapad and rodirected by a
tesching autbority. The ctudent never has complets freadom. Fe is
exposed only to certain learning experiences, in cextain teacher-

determined sequences. He is sncouraged to talk about these experiences

in only certain ways, using praarvangsd kinds of terminology., If wo
geach for craative funczioning then the child will inevitably be sub-

ject to soms form of guidance. %o the extent that an educstional
theory stresses the ndiscipline component™ of craative thought, any
forthcoming curricula will bs sors ox less rostrictive and predstexmined.
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Bow then can we reconcile thess mmsum-lm'iama of Ming
with the fact that in the last analysis creativity is primarily
characterized by inagical fremdom and & spontansous fadividuslization
of thought? Perhaps the answar, wost siwply put, is to teach for

structured spontansity. One technique zdopted for this purpose and
esployed in our current work is to giva ths student direct practice in

discriminating among ideas which ars both uniqua and appropriate to &
given task and ideas vhich sre mevoly bizzare. In such a fashion the
student learns to limit the reaches of his spontansity. Another tech-
niqus which raquires a relativaly long-term training program involves
comprehensive guidance in the early phasss of iearning. BNut, ao the
child becosws more proficient in the various skills and strategiss,

the rigid guidance of the progran is gradusily reduced. Yo this mamer
the student comes ultimately to rely on his own rascurces and initia-
tive with only occasfonal ra-diveccion from the program. As ths

student becomes more sslf-sufficient ha can exporiencs yst snother
dimension of intellectual independsnce--that of determining for himself

which of scevaral creative tasks he will work on from among a number of
slternatives. For exomple, in tus case of the cresative drana unit just
described, the child could be given the option of either writing dia-

logue or of duveloping the scenery and stagiug, once hs had cowpleted
the introductory units.
All the foregoing iwplies a complex catering to the iwdividual

differsncas of the lsarner; first, an futensive closs-knit and per-
sonalized guidance of the child in the early phases of learning and
later, encouragsment of self-direction and self-determination. In both
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cases tha training mtrol;iant must be capadle of selecting, uqupncing
and coordinating a great wany combinations of mufrul. This {omediate~
1y suggests computer-assisted teaching. The sslf-instructional format
of the curreat and proposed teaching programs is admirably suited to a
computer-assisted operation. Indesd, auothar facst of the work of the
Berkeley group is that of adepting tha GPSP for a coxputer-pressntation,
thus by-passing the cumbersome booklet format with its linited feadback
capabilities. With computer assistance ths child can ba guided through
s wuch more individualized ssquence of learaing, dictated by his
initial levsl of compatency, his particular cogunitive style and his
individual rate of progress. Conceptually, it may appesar that com-
puters and programmad instruction are smtithetical, perhapse aven
perversely so, to the task of promoting creative thinking. FHowever,
such an unlikely juxtoposition points to the kinds of imaginative re-
sponses which the educational community must make to the challengs of
sducating individusls in sn fucveasingly complex and demanding world.
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